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Background: Previous studies have shown the existence of social inequalities in disability in many European
countries. However, it is not clear what factors are associated with these inequalities. The aim of this study was
to assess the contribution of behavioral factors, work-related factors and living conditions to educational
inequalities in disability. Methods: We pooled data from the seventh wave of the European Social Survey
(2014) which included self-reported disability measured with the Global Activity Limitations Indicator for 19
European countries. We used multivariate logistic regression to determine the contributions of behavioral
factors, work-related and living conditions to educational inequalities in disability among respondents aged 30–
79. Results: We found that adjusting simultaneously for three groups of determinants (behavioral, work-related
and living conditions) reduces the greatest proportion of inequalities in disability in both men and women, in a
range >70%. Each group of determinants contributes substantially to explain inequalities in disability.
Conclusions: Inequalities in disability are a major challenge for public health in most European countries. Our
findings suggest that these inequalities can be reduced by diminishing inequalities in exposure to well-known
health determinants.
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Introduction
According to the World Health Organization disability prevalenceis the result of a complex and dynamic relationship between
health conditions and contextual factors, both personal and envir-
onmental.1 Several studies have shown a higher prevalence of
disability among the poorly educated2 and persons with low
economic resources.3 However, although disability is correlates
with socioeconomic disadvantage, it is known that causality is multi-
directional.1 Furthermore, trend studies have revealed the persist-
ence of social inequalities in disability in Europe2,4 and other
countries, like the USA5,6 and China.7
However, less is known about the influence of social determin-
ants in disability.4,8 Studies aiming to explain social inequalities in
health have often focused on other health outcomes, such as self-
assessed health or mortality.9–12 In order to know how to reduce
inequalities in disability more studies are needed with disability as
an outcome.
We aim in this paper is to analyze how the context in which
people live and work and their health behaviors can contribute to
explain educational inequalities in disability. We hypothesize that
lower educated people to have more unfavorable working and living
conditions and less healthy living habits13,14 which could increase
their likelihood of developing disability.15 In addition, the effect of
these unfavorable living and working conditions is likely to partly go
through less healthy behavior.16 We used the seventh round of
European Social Survey (ESS), which has harmonized design,
sampling and data collection methods. Furthermore, it provides a
comparative Pan-European data set including many specific health
determinants.17
Methods
Data and study sample
The 7th round of the ESS (2014) included a module on social
inequalities in health with information on health-related behaviors,
childhood, housing and work-related factors. The survey includes
representative samples of non-institutionalized populations aged
15 years and older living in Austria, Belgium, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Hungary, Ireland,
Lithuania, the Netherlands, Norway, Poland, Portugal, Slovenia,
Spain, Sweden, Switzerland and the UK. ESS questionnaires were ad-
ministered through face-to-face interviews at the respondent’s place of
residence. More information on the ESS survey can be found in
Eikemo et al.17 and Fitzgerald and Jowell.18
We selected participants aged 30–79 years old (n = 28 887) and
excluded data from Portugal because after stratification by sex and
education, the sample was very small in size. We also excluded
subjects without information on sex (n = 15), presence of disability
(n = 57) and level of education (n = 160). Additionally, for analyses
based on behavioral, work-related and living circumstances factors
we excluded subjects with missing values in any of these variables,
smoking (n = 38), alcohol (n = 5977), frequency of physical activity
(n = 337), consumption of fruit and vegetables (n = 48) and body
mass index (n = 868), job control (n = 1214), childhood financial
difficulties (n = 472), household conflicts in childhood (n = 357),
poor housing conditions (n = 170), financial strain (n = 132) and
frequency of social meetings (n = 101). The percent of subjects
with complete information in all study variables was 72%
(n = 19 882).
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Study variables
Disability occurs when a person’s capacity to carry out basic actions
of daily life and as well activities to societal participation are
compromised or limited.1,2 We had measured disability with the
Global Activity Limitation Indicator (GALI)19,20 using the
question: ‘Are you hampered in your daily activities in any way by
any longstanding illness, disability, infirmity or mental health
problem?’ The participants had three possible answers:1 yes, a lot,2
yes, to some extent or3 no. For the analysis, we dichotomized the
variable in1 yes, a lot or yes to some extent vs.2 no. There is evidence
of GALI is a global self-reported measure that reflects poor
functional status and participation restriction among adults in
population surveys.21 In addition, it has been shown that GALI is
consistently correlates with more detailed measures for disabil-
ity.2,19,20 Also, that it has a good and sufficient concurrent and
predictive validity, and reliability.19–21
We used the respondent’s education as a measure for
socioeconomic position. The answer to the question: ‘What is the
highest level of education you have successfully completed?’ was
harmonized based on the International Standard Classification of
Education (ISCED)22 and for the analyses we grouped it into three
categories: low educated (ISCED I and II), medium educated
(ISCED IIIa, IIIb and IV) and high educated (ISCED V and VI),
this to capture the low educated groups in some European countries,
where proportions of less educate groups were very small.23
Behavioral factors included smoking, frequency of alcohol con-
sumption and frequency of physical activity, consumption of fruit
and vegetables and body mass index. Smoking status was measured
across four categories: current regular (includes ‘I smoke daily’ and
‘I smoke but not every day’), occasional smoker (includes ‘I have
only smoked a few times’ and ‘I smoke but not every day’), ex-
smoker (‘I don’t smoke now but I used to’) and never smoker (‘I
have never smoked’). For alcohol consumption, participants were
asked the question: ‘in the last 12 months, how often have you had a
drink containing alcohol?’; we categorized the answers as: never, less
than once a month, once a month, once a week, daily or almost
daily. Frequency of physical activity was measured by the question
‘on how many of the last 7 days you walked quickly, did sports
and/or other physical activity for 30 minutes or longer?’ and we
categorized it as follows: daily, 4–6 times a week, 2–3 times a
week, once a week, and never (0 times a week). Fruit and
vegetable consumption was assessed separately by two questions:
‘how often do you eat vegetables or salad, excluding potatoes?’
and ‘how often do you eat fruit, excluding drinking juice?’ The
answers for both were: three times or more a day, twice a day,
once a day, less than once a day but at least four times a week,
less than four times a week but at least once a week, less than
once a week, never. For these analyses both questions
were combined into consumption of vegetables and fruit at least
once a day. The body mass index (kg/m2) was classified as under-
weight (10–18.5 kg/m2), normal (18.5–25 kg/m2), overweight
(25–30 kg/m2) and obese (30–70 kg/m2).
Living conditions included housing conditions, financial difficulty
and household conflict during childhood, current financial strain
and lack of a social network. Housing conditions were assessed by
asking the participants ‘Do any of the problems listed on this card
apply to your accommodation?’: mold or rot in windows/doors or
floors, damp walls or leaking roof, lack of an indoor flushing toilet,
lack of a bathtub and shower, overcrowding, and extremely hot or
extremely cold conditions’. The answers were ‘yes’, ‘not’ or ‘Don’t
know’, for analyses subjects were grouped as: those with no
problems and those with 1 problems in housing. Financial
difficulty and household conflict during childhood were assessed
by two questions: ‘how often there was there serious conflict
between the people living in your household when you were
growing up?’ and ‘how often you and your family experienced
severe financial difficulties when you were growing up?’ Both had
the same response options: always, often, sometimes, hardly ever and
never. For the analysis it was dichotomized in almost never (never,
hardly ever) and frequently (sometimes, often and always). Current
financial strain was assessed by asking about current household
income, and the response categories were: living comfortably on
present income, coping on present income, difficult on present
income, very difficult on present income. For the analysis, the
answers were dichotomized into presence or absence of financial
strain. The robustness of the respondent’s social networks was
assessed by the frequency of social contact and answers were
grouped into two categories: more than once a week and less than
once a week.
The work-related factors included physical, environmental,
chemical hazards and psychosocial conditions. Environmental,
chemical and ergonomic hazards were assessed by asking whether
participants were ever exposed to a list of hazards. For the analysis
answers were grouped into: exposure to no hazards, one hazard or
two or more hazards. Finally, psychosocial working conditions were
evaluated by job control which refers to the capacity to influence
activities of the work organization and answers were grouped into
low, moderate and high control.
Others variables included were: sex (male and female) and age.
Statistical methods
For the descriptive analyses, we calculated percentages for every
group of determinants by country with unweighted data, except
for the total. The prevalence of disability by educational level and
country was standardized by direct method and using the European
Standard Population and we calculated the simple prevalence
difference between high and low educated groups. The frequency
of disability was estimated, as well as their corresponding 95%
confidence intervals, in subgroups defined by social determinants
adjusted by age and stratified by gender. We performed multivariate
logistic regression to determine the contributions of social determin-
ants to educational inequalities in disability, controlling for age,
country and stratified by gender. Social determinants were
grouped into three: behavioral, living conditions and work-related
factors. Within every group of determinants each determinant was
first evaluated separately and then each group in combination with
all other determinants in the group (simultaneous). Next, we
examined pairs of groups and all factors simultaneously. To assess
the contribution of each group of determinants to educational
inequalities in disability, we calculated the percentage of reduction
in odds Ratio (OR), in the model with the determinant (model k)
compared with the reference model which was adjusted for age and
country (model 0). The percentage reduction in OR was calculated
using the formula (OR model 0 – OR model k)/(OR model 0 1).
All analyses and estimations were obtained by using post-
stratification weights (Pspwght), which reduce sampling error and
potential non-response bias.24 These weights are created by
identifying the characteristics most related to non-response and
applying an adjustment factor to the weights for the respondents
to compensate for the non-respondents. The use of this adjustment
reduces the bias in the estimates and can partially compensate for
the loss data.25,26
All analyses were age adjusted, stratified by sex and conducted
using STATA v14.
Results
Our analysis includes 27 895 participants from 19 European
countries, with mean age of 51.7 years old, 52.0% of whom were
female, 51.6% were in lowest educated group, 30.3% in the
middle and 18.1% in the highest. Regarding behavioral factors
30.5% were smokers, 33.0% consumed alcohol less than once a
month in the last 12 months, 55.9% consumed vegetables and fruit
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at least once a day (except juice and potatoes), 24.3% did sports or
other physical activity, 2 or 3 days in the last week and 39.7% were
overweight. Additionally, 46.9% had frequent financial conflicts
while growing up and more than 27.0% were ever exposed to
more than two material or ergonomic hazards (table 1).
The prevalence of disability was higher in females, increased with
age and was higher in low educated groups. In males it was 25.1%
(95% CI: 24.3–25.8%) and 29.0% (28.2–29.7%) in females. Among
the low educated, the prevalence of disability was 32.0% (95% CI
30.9–33.1%) in males and 36.0% (95% CI 34.9–37.1%) in females,
and among the high educated it was 15.4% (95% CI 14.0–16.9%) in
males and 18.9% (95% CI 17.3–20.4%) in females (figure 1)
(Supplementary appendix S1).
In an analysis stratified by country, the age-standardized
prevalence of disability varied between 16.4% in Ireland and
39.0% in Slovenia, and in almost all countries disability was
Table 1 Characteristics of the study population by education and gender (age 30–79)
Males (n=13000) Females (n=14 722)
Education Low educated
(n=5858)
Medium educated
(n=4072)
Highly educated
(n=3070)
Low educated
(n=6144)
Medium educated
(n=4823)
Highly educated
(n=3755)
Age, years 55.8 (0.2) 52.0 (0.2) 50.6 (0.2) 57.2 (0.2) 52.3 (0.2) 48.2 (0.2)
Behavioral factors
Smoking status (%)
Current regular (daily smoker) 31.5 25.6 13.7 23.1 17.8 9.3
Ex-smoker 31.6 29.4 29.2 20.3 19.1 23.6
Never smoker 34.1 41.0 53.1 54 59.7 63.3
Occasional smoker 2.7 3.9 3.9 2.6 3.4 3.7
Alcohol consumption (%)
Never 26.4 21.9 24.0 45.5 36.1 36.0
Less than once a month 30.8 33.1 35.5 30.1 35.9 35.4
Once a month 18.1 21.9 21.8 11.8 15.1 17.5
Once a week 19.1 20.2 16.4 11.0 12.2 10.2
Daily or almost daily 5.6 2.9 2.3 1.6 0.7 0.9
Consumes vegetables & fruit at
least once a day (%)
Yes 44.3 50.9 59.3 59.3 63.9 73.4
Frequency of physical activity (%)
Daily 24.0 22.8 20.1 21.9 22.8 20.8
4–6 times a week 16.6 21.2 24.4 16.1 20.3 23.9
2–3 times a week 20.7 26.8 31.2 21.0 25.3 29.8
Once a week 8.9 10.1 10.8 9.4 9.7 10.0
Never 29.7 19.1 13.5 31.6 21.9 15.4
Body mass index [kg/m2] (%)
Underweight (10–18.5) 0.4 0.6 0.6 2.1 2.0 2.9
Normal (18.5–25) 30.0 33.6 41.5 41.8 47.4 59.7
Overweight (25–30) 48.4 48.7 45.5 34.4 34.1 26.8
Obese (30–70) 21.1 17.0 12.4 21.7 16.5 10.6
Work-related conditions
Material hazards
No hazards 31.2 42.0 61.3 62.6 67.1 69.3
One hazard 21.4 19.2 17.7 20.5 19.2 19.2
Two or more 47.3 38.8 21.0 16.8 13.6 11.4
Ergonomic hazards
No hazards 27.2 37.1 61.4 48.9 53.5 62.3
One hazard 27.8 26.5 20.9 30.4 28.9 25.2
Two or more 45.0 36.4 17.7 20.8 17.6 12.6
Job control
Low control 49.5 39.3 24.1 58.0 50.8 32.3
Moderate control 21.0 26.2 32.8 18.0 24.3 35.9
High control 29.5 34.5 43.0 24.0 24.8 31.7
Living circumstances
Problems with housing (%)
Yes 13.6 12.4 9.5 15.1 13.0 12.8
Frequency of financial difficulties
during childhood (%)
Almost never 49.3 55.5 70.6 49.1 50.6 64.7
Frequently 50.7 44.5 29.3 50.9 49.4 35.2
Financial strain (%)
Yes 25.8 17.4 6.9 29.8 25.1 10.7
Frequency of conflicts
household during childhood (%)
Almost never 63.5 62.1 68.3 60.9 58.8 59.4
Frequently 36.5 37.8 31.6 39.1 41.2 40.6
Frequency of social meetings
(social network) (%)
Almost never 24.2 23.1 16.8 25.7 26.0 17.8
Sometimes 42.9 43.4 44.0 40.2 42.0 42.7
Frequently 32.8 32.6 39.2 34.1 31.9 39.4
Source: European Social Survey Round 7, 2014 Statistics present are unweighted. For age, the mean (SD) is provide.
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higher for women and the low educated group. Slovenia and
Lithuania showed the highest prevalence of disability for both
genders, while Ireland and Spain had the lowest. Countries with
the largest educational inequalities in disability were Lithuania,
Estonia and Slovenia. In addition, Estonia was the country with
the largest difference between men and women in educational
inequalities in disability. On the other hand, countries with the
smallest inequalities in disability were Ireland, the UK and the
Nordic countries. The Czech Republic does not have a significantly
different prevalence of disability between the high and low educated
(figure 1) (Supplementary appendix S1).
In an analysis adjusted for age, the frequency of disability was
higher among females, daily smokers, persons who consume
alcohol frequently and those who do not consume fruits and
vegetables at least once a day, in obese females and underweight
males, and in persons physically inactive (who do not do physical
activity at least once per week), In addition, the frequency of
disability was higher in participants exposed to two or more
material and ergonomic hazards and in those with low capacity to
influence activities of the work organization. Moreover, disability
was higher in persons who reported frequent financial difficulties
and household conflict while growing up, in persons who live in
poor conditions, in persons with financial strain and in persons who
almost never have social contacts (table 2).
Table 3 presents the contribution of different groups of factors to
the educational inequalities in disability relative to the reference
model. The reference model was adjusted by age and county
(model 0) and showed higher odds of being disabled for the low
educated group in comparison with the high educated group for
both males (OR 2.02; 95% CI 1.78–2.30) and females (OR 2.01;
95% CI 1.78–2.27).
These ORs for disability were attenuated when behavioral factors,
work-related factors or living conditions were added simultaneously
to the model. Separate analyses showed that frequency of physical
activity was the behavior that most reduced the ORs among males,
while among females was the frequency of alcohol consumption.
Similarly, for work-related factors, the exposure to ergonomic
hazards was what attenuated more the ORs for both males and
females. And finally, for living conditions, financial strain was the
factor that most reduced the ORs the most, both females and males.
In the analysis including several factors simultaneously, we found
that behavioral factors among females and work-related conditions
among males were the determinants that contributed most to
explaining educational inequalities in disability. The highest
reduction in ORs was obtained when we adjusted simultaneously
for the three groups of factors. This reduced the ORs by more than
70.0% among both males and females.
Discussion
The age-standardized prevalence of disability was higher among
women and the low educated in almost all countries, but the
magnitude of these inequalities differed substantially between
countries. In the pooled dataset, work-related conditions were the
most important contributor among men, and behavioral factors
among women, but there were large variations between countries
in the contribution of determinants.
The main strengths of this study include that disability was
measured with a validated disability indicator which was
harmonized across European countries,19,20 and that we conducted
individual-level and simultaneous analyses for different groups of
determinants to determine how these contributed to the formation
and persistence of educational disparities in disability among males
and females in Europe.
However, our study also has important limitations. Firstly, the fact
that all measures were self-reported, may be underreporting of con-
sumption in some behavioral factors, due to the influence of cultural
differences or social desirability of answers.1,17 Reporting differences
may explain the lower prevalence of disability in countries like Spain,
where there is a strong intra-household support and care for persons
with disabilities.27 Secondly, the large variation of response rates
between countries, may have affected estimates of disability rates28
especially in countries with a low response rates (e.g. Germany)
(Supplementary appendix S2). Therefore, cross-national comparison
for disability rates should be treated with caution. Thirdly, the cross-
sectional study design, does not allow causal inferences. However, our
aim was to analyze which of factors analyzed were more associated with
inequalities in disability prevalence, independent of the causal
direction.29 Additionally, our results may be affected by selective
non-response bias (e.g. respondents with alcohol consumption may
be less likely to participate) and as well by recall bias, especially in
estimates related to financial difficulties in childhood. Finally, the
fact that some determinants were measured with a single dichotomized
response question, may have underestimated their contribution to
explain inequalities in disability.
Similar to previous studies in Europe, our results showed that
living in adverse conditions30 and being exposed to work-related
risks8 have an effect on behaviors;23 which implies that they
Figure 1 Prevalence of disability by country and gender (age 30–79)
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overlap31 and it is through their interrelationship how they
contribute to explain inequalities in many diseases and health
problems, such as disability.8,32–36 What we add to the previous
literature is quantitative estimates of the contribution of these risk
factors to social inequalities in disability.
The cross-national variation in the prevalence of disability was
wide, in line with what was described in previous studies in
Europe.2,3 Our results also showed high prevalences of disability in
both countries with middle and those with high average income.
However, the patterns of variation in disability prevalence between
Table 2 Frequency of disability according social determinants, by gender
Disability
Total (n=8041) Males (n=3535) Females (n=4506)
n % (95% CI) n % (95% CI) n % (95% CI)
Behavioral factors
Smoking status (%)
Current regular (daily smoker) 1876 33.8 (32.4–35.2) 980 30.3 (28.6–32.1) 896 37.1 (34.9–39.2)
Ex-smoker 2166 29.3 (28.1–30.5) 1266 28.4 (26.9–30.0) 900 29.3 (27.5–31.2)
Never smoker 3782 25.9 (25.0–26.7) 1187 22.5 (21.2–23.8) 2595 28.6 (27.5–29.7)
Occasional smoker 208 26.1 (22.9–29.4) 95 22.5 (18.2–26.9) 113 29.4 (24.6–34.3)
Alcohol consumption
Never 2083 26.1 (24.9–27.3) 807 25.6 (23.7–27.5) 1276 27.1 (25.6–28.6)
Less than once a month 1876 25.9 (24.8–27.1) 834 22.6 (21.1–24.2) 1042 29.3 (27.6–31.0)
Once a month 878 24.5 (22.9–26.1) 520 23.2 (21.2–25.1) 358 25.9 (23.3–28.5)
Once a week 870 26.7 (24.9–28.4) 551 26.1 (23.9–28.3) 319 26.5 (23.7–29.3)
Daily or almost daily 182 30.0 (25.7–34.3) 146 29.2 (24.6–33.9) 36 28.2 (19.0–37.4)
Frequency of physical activity
Daily 1667 26.2 (24.9–27.4) 752 24.2 (22.4–25.9) 915 28.0 (26.1–29.8)
4–6 times a week 1207 22.8 (21.5–24.1) 520 20.0 (18.2–21.7) 687 25.5 (23.5–27.4)
2–3 times a week 1617 24.5 (23.3–25.7) 724 23.5 (21.8–25.2) 893 25.3 (23.7–27.0)
Once a week 666 26.6 (24.7–28.5) 294 25.0 (22.2–27.8) 372 28.0 (25.3–30.8)
Never 2750 39.1 (37.8–40.5) 1192 37.1(35.1–39.1) 1558 41.0 (39.1–42.8)
Consumes vegetables & fruit at
least once a day
Yes 4385 25.8 (25.0–26.6) 1660 23.5 (22.4–24.7) 2725 27.9 (26.9–28.9)
No 3636 32.0 (31.0–33.0) 1866 29.2 (28.0–30.5) 1770 34.6 (33.1–36.1)
Body mass index [kg/m2]
Underweight (10–18.5) 139 35.0 (29.7–40.2) 29 43.7 (30.2–57.2) 110 34.8 (29.0–40.6)
Normal (18.5–25) 2581 24.8 (23.8–25.7) 1041 25.3 (23.8–26.7) 1540 24.9 (23.7–26.2)
Overweight (25–30) 3015 26.5 (25.6–27.5) 1523 23.5 (22.3–24.7) 1492 29.7 (28.2–31.2)
Obese (30–70) 2025 39.5 (37.9–41.0) 852 34.6 (32.5–36.8) 1173 44.1 (41.8–46.4)
Work-related conditions
Material hazards
No hazards 3789 23.6 (22.8–24.4) 1184 21.0 (19.7–22.2) 2605 26.2 (25.2–27.3)
One hazard 1741 30.6 (29.2–32.0) 715 26.8 (24.8–28.7) 1026 34.0 (32.1–36.0)
Two or more 2511 36.8 (35.5–38.1) 1636 31.6 (30.2–33.1) 875 42.6 (40.2–45.0)
Ergonomic hazards
No hazards 3050 21.6 (20.8–22.4) 1055 19.2 (18.0–20.4) 1995 23.9 (22.8–25.0)
One hazard 2360 30.1 (29.0–31.3) 935 26.3 (24.6–27.9) 1425 33.6 (32.0–35.2)
Two or more 2631 38.1 (36.8–39.4) 1545 33.5 (32.0–35.1) 1086 42.7 (40.5–44.8)
Job control
Low control 4015 32.1 (31.2–33.1) 1616 30.9 (29.4–32.3) 2399 33.5 (32.2–34.7)
Moderate control 1634 25.7 (24.5–26.9) 743 23.8 (22.1–25.5) 891 27.4 (25.7–29.2)
High control 2076 25.5 (24.4–26.6) 1043 23.1 (21.7–24.5) 1033 27.8 (26.1–29.5)
Living circumstances
Frequency of financial conflicts
while growing up
Almost never 3465 23.7 (22.9–24.5) 1576 22.0 (21.0–23.1) 1889 25.2 (24.1–26.4)
Frequently 4418 33.7 (32.8–34.7) 1891 31.5 (30.1–32.8) 2527 35.8 (34.4–37.1)
Frequency of conflicts
household during childhood
Almost never 4273 24.1 (23.4–24.9) 1958 22.6 (21.6–23.6) 2315 25.5 (24.4–26.5)
Frequently 3629 35.0 (34.0–36.1) 1524 32.7 (31.1–34.2) 2105 37.1 (35.7–38.6)
Problems with housing
Yes 1378 39.2 (37.4–41.1) 554 36.4 (33.6–39.1) 824 41.7 (39.2–44.2)
No 6599 26.7 (26.1–27.3) 2960 24.9 (24.1–25.8) 3639 28.3 (27.4–29.2)
Financial strain
Yes 2581 42.8 (41.4–44.3) 1024 41.5 (39.3–43.6) 1557 44.2 (42.3–46.2)
No 5433 24.4 (23.8–25.1) 2499 22.7 (21.8–23.6) 2934 26.0 (25.1–26.9)
Frequency of social meetings
Almost never 2284 33.3 (32.0–34.6) 991 31.5 (29.7–33.4) 1293 35.0 (33.2–36.8)
Sometimes 3090 26.0 (25.1–26.9) 1414 24.1 (22.9–25.4) 1676 27.7 (26.4–29.0)
Frequently 2626 28.2 (27.1–29.2) 1113 25.9 (24.4–27.3) 1513 30.3 (28.8–31.8)
Source: European Social Survey Round 7, 2014.
Percents are weighted for 19 countries. Adjusted by sex and age. (95% CI) Confidence Interval 95%.
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countries was not always the same as those reported in previous
studies.2,3 The differences can perhaps be explained by the fact that
other studies used non-harmonized data, which increases the risk of
bias due to variation in data collection and survey characteristics.
Our results suggest that among males, work-related factors
explain most of the inequalities in disability while among females
behavioral factors explained relatively more. In addition, in both
males and females more than 60% of educational differences in
disability were explained by behavioral and work-related factors
taken together. Our findings are consistent with those reported by
Sainio et al.8 who showed that in both females and males more than
half of the differences in self-reported mobility limitations were
Table 3 Educational inequalities in disability by gender (age 30–79), before and after adjust by social determinants and OR change percent
Males Females
Low educated Medium educated Low educated Medium educated
Model OR
(IC 95%)
% change
OR
OR
(IC 95%)
% change
OR
OR
(IC 95%)
% change
OR
OR
(IC 95%)
% change
OR
Model 0: adjusted by age and country 2.02 1.43 2.01 1.4
(1.78–2.30) (1.24–1.63) (1.78–2.27) (1.24–1.57)
Behavioral factors
Smoking status 1.94 8 1.39 9 1.89 12 1.33 18
(1.70–2.20) (1.21–1.59) (1.67–2.13) (1.18–1.51)
Frequency drinking 1.89 13 1.44 2 1.8 21 1.4 0
(1.65–2.17) (1.25–1.67) (1.57–2.07) (1.22–1.60)
Frequency of physical activity 1.83 19 1.38 12 1.81 20 1.36 10
(1.61–2.09) (1.20–1.59) (1.60–2.05) (1.20–1.53)
Consumes vegetables & fruit at least once a day 1.95 7 1.4 7 1.91 10 1.37 7
(1.71–2.21) (1.22–1.61) (1.70–2.16) (1.21–1.55)
Body mass index(kg/m2) 1.97 5 1.41 5 1.84 17 1.34 15
(1.73–2.24) (1.23–1.62) (1.62–2.08) (1.18–1.51)
Model 1: Behavioral factors simultaneous 1.63 38 1.32 26 1.41 59 1.24 40
(1.41–1.88) (1.14–1.54) (1.21–1.63) (1.07–1.43)
Work-related conditions
Material Hazards 1.73 28 1.28 35 1.86 15 1.37 7
(1.51–1.97) (1.11–1.47) (1.65–2.10) (1.21–1.54)
Ergonomic Hazards 1.59 42 1.21 51 1.76 25 1.3 25
(1.39–1.82) (1.05–1.39) (1.55–1.98) (1.15–1.46)
Job control 1.94 8 1.41 5 1.95 6 1.36 10
(1.70–2.22) (1.22–1.62) (1.73–2.21) (1.20–1.54)
Model 2: work-related conditions simultaneous 1.49 52 1.17 60 1.68 33 1.27 33
(1.29–1.72) (1.01–1.35) (1.47–1.90) (1.12–1.44)
Living conditions
Childhood Financial difficulties 1.84 18 1.36 16 1.85 16 1.35 13
(1.62–2.10) (1.19–1.56) (1.63–2.09) (1.19–1.52)
Household conflicts in childhood 1.95 7 1.41 5 1.97 4 1.4 0
(1.72–2.22) (1.23–1.62) (1.74–2.22) (1.24–1.58)
Poor housing conditions 1.96 6 1.4 7 1.92 9 1.39 3
(1.72–2.22) (1.22–1.60) (1.70–2.17) (1.23–1.57)
Financial Strain 1.68 33 1.33 23 1.60 41 1.33 18
(1.48–1.92) (1.16–1.53) (1.43–1.80) (1.18–1.50)
Frequency of social meetings 2.02 0 1.44 2 1.99 2 1.38 5
(1.78–2.29) (1.25–1.64) (1.77–2.25) (1.23–1.56)
Model 3: living conditions simultaneous 1.58 43 1.3 30 1.54 47 1.28 30
(1.38–1.80) (1.13–1.50) (1.36–1.75) (1.13–1.45)
Model 4: behavioral +work-related 1.26 75 1.11 74 1.28 72 1.16 60
(1.08–1.47) (0.95–1.30) (1.10–1.49) (1.00–1.34)
Model 5: behavioral + living 1.42 59 1.26 40 1.27 73 1.2 50
(1.23–1.65) (1.08–1.47) (1.09–1.47) (1.04–1.39)
Model 6: work-related+ living 1.24 76 1.1 77 1.39 61 1.2 50
(1.07–1.43) (0.95–1.28) (1.22–1.59) (1.06–1.37)
Model 7: behavioral +work-related+ living 1.11 89 1.06 86 1.12 88 1.11 73
(0.94–1.30) (0.91–1.25) (0.96–1.31) (0.96–1.29)
Source: European Social Survey Round 7, 2014.
All models are adjusted by age and country and high educated was the reference category.
Model 0: adjusted by age and country.
Model 1: Model 0 + smoking status + frequency drinking + frequency of physical activity + consumes vegetables & fruit + body mass index
(kg/m2).
Model 2: Model 0 +material hazards + ergonomic hazards + job control.
Model 3: Model 0 +Childhood financial difficulties + household conflicts in childhood+poor housing conditions + financial strain + fre-
quency of social meetings.
Model 4: Model 1 +Model 2.
Model 5: Model 1 +Model 3.
Model 6: Model 2 +Model 3.
Model 7: Model 1 +Model 2 +Model 3.
% change in Odds Ratio were calculated by: [(OR(Model adjusted age and country)OR(Model adjusted by social determinants))/
(OR(Model adjusted age and country) 1)]	100.
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explained by behavioral and work-related factors simultaneously. In
the same sense, Stansfeld et al.35 reported that behavioral factors are
more important than living conditions (material deprivation and
psychosocial factors) in explaining inequalities in physical function
and disability.
One explanation for our findings is that education as a personal
and social resource provides cognitive abilities and personality
profiles which determine health-related behavior and influence the
accessibility to better environmental conditions, thereby reducing
the risk of diseases and disability.37,38 The fact that among females
behavioral factors explain more, and among males work-related
factors explain more of the inequalities in disability is not
surprising in view of the fact that more men are involved in paid
work, and that health-related beliefs and behaviors are strongly
structured by gender roles, as described in previous studies.39
Inequalities in disability are a major challenge for public health in
most European countries. Our findings suggest that each group of
determinants (behavioral, work-related and living conditions)
contribute substantially to explain inequalities in disability.
Preventive actions focusing on health-related behaviors, working
and living conditions in the lower socioeconomic groups can be
reduce inequalities in disability. Further research is needed to
better understand these pathways, and to evaluate interventions to
reduce inequalities in disability.
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Supplementary data are available at EURPUB online.
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Key points
 Our results suggest that the factors that contributed the
most to explain educational inequalities in disability were
work-related among males and behavioral among females.
There are large variations between countries in the contri-
bution of determinants.
 This study offers a comparison of educational inequalities in
the prevalence of disability in 19 European countries, using
the Global Activity Limitation Indicator (GALI).
 This work examines the relative contribution of behavioral,
work-related and living conditions factors in the explanation
of educational inequalities in the prevalence of disability.
 These findings suggest that inequalities in disability can be
tackled by preventive actions focusing on health-related
behaviors and working conditions in the lower
socioeconomic groups.
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All-cause and cause-specific mortality in Scotland
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Background: Average life expectancy has stopped increasing for many countries. This has been attributed to
causes such as influenza, austerity policies and deaths of despair (drugs, alcohol and suicide). Less is known on
the inequality of life expectancy over time using reliable, whole population, data. This work examines all-cause
and cause-specific mortality rates in Scotland to assess the patterning of relative and absolute inequalities across
three decades. Methods: Using routinely collected Scottish mortality and population records we calculate directly
age-standardized mortality rates by age group, sex and deprivation fifths for all-cause and cause-specific deaths
around each census 1981–2011. Results: All-cause mortality rates in the most deprived areas in 2011 (472 per
100 000 population) remained higher than in the least deprived in 1981 (422 per 100 000 population). For those
aged 0–64, deaths from circulatory causes more than halved between 1981 and 2011 and cancer mortality
decreased by a third (with greater relative declines in the least deprived areas). Over the same period, alcohol-
and drug-related causes and male suicide increased (with greater absolute and relative increases in more deprived
areas). There was also a significant increase in deaths from dementia and Alzheimer’s disease for those aged 75+.
Conclusions: Despite reductions in mortality, relative (but not absolute) inequalities widened between 1981 and
2011 for all-cause mortality and for several causes of death. Reducing relative inequalities in Scotland requires
faster mortality declines in deprived areas while countering increases in mortality from causes such as drug- and
alcohol-related harm and male suicide.
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